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Description 

The invention rela.es to new vitamin D compounds, to a method of preparing these compounds and to their use 
in pharmacotogy. The invention further relates to ^^^^^^ D compounds') hav 

,t is generany known. ™^"° C ™>^ with the caicium metabolism and 

a strong biological activity and may be used .n all those cases >n ™ P com p 0unds also have other 

bone metabolism play a part. A few years ago * was found yanou^ act^e vitamr > u p ^ 
pharmacotherapeutic activities and may be used success u,^^ 

Jorcosmeticapplica.ionsand.ortrea« l ngd 1 seaseswh 1C hare^ 
^^poundswh.hareo,^ 

pabular vitamin D compounds hydroxylated ,n the 10,24- and/or SS^**** v«amin D corn- 

active vitamin D compounds are 1 9-nor-v.tam.n 0 c^^P A r^Slta, vitamin D compounds (EP-A- 
pounds (non-prepublished US patent appHcat™ 

0521 550). preferabfy also hydroxylated in the ' "l^f^J^jSld^ and to suppress detrimental 
o, the (C17)-side ct™ have ^f^^^^^J^jSS^ <h«no compounds). 22-oxa 
side-effects. Examples of modrficaUons o the (C17) *de cha n are 9 ^ ^ 

intended activity without detrimental side-effects such as ^J"™^^ ^ er of hydroxytated vitamin 
,t te wefl-known in the art. that . v«am,n D 3 ^^Z^^^^ « vi < a ™ °* * ttwUBM 
D 3 compounds, viz. 25-hydroxy-v,tam.n D 3 and *25 dhydroxy v» u 3 metabolites . To investigate 

,0 be related to that of vitamin D 3 . also resuffng .n a number of M^"JV , 2 26 4-1269) have synthetized 

these hydroxytated vrtamin D 2 me te bomes ^^ 

oeen ex Ld fargej appaLt* (afso) due to Mr dffa* ^ 

Wording to the present invention this objective can be achieved with a new vitamin D compound o, the genera. 



formuia 
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Z is a group of the general formula 



5 




H <H> or // 



wherein 

R 2 and R 3 are each individually straight or branched (C^CgJalkyl groups or (C 2 -C 6 )alkenyl groups, 
optionally substituted with one or more substituents selected from hydroxy, (C^-C^alkoxy, fluoro, (C 3 -C 6 )cy- 
is cloalkyl and (C 2 -C 3 )alkylenedioxy; or with unsubstituted or substituted phenyl; 

or (C 3 -C 6 )cycloalkyl groups, or unsubstituted or substituted phenyl groups; 

or wherein R 1 and R 3 together with the interconnecting oxadimethylene biradica! form a 5-7 membered ring- 
closed (C 1 -C 4 )alkyl substituted hemiacetal; 
with the proviso , that R2 and R 3 are not methyl groups; 

20 

A and B are each individually hydrogen atoms or methyl groups, or 
A and B form together a methylene group. 

The above new vitamin D compounds of the invention, presented by the general formula I, are valuable substances. 

25 The biological results indicate that these compounds are promising as biologically active substances and may be used 
in all above-mentioned pharmacotherapeutic indications, more in particular for the treatment of osteoporosis, renal 
osteodystrophy, osteomalacia, skin disorders such as psoriasis (and other hyperprol iterative skin diseases), eczema 
and dermatitis, myopathy, leukemia, breast and colon cancer, osteosarcomas, squamous cell carcinomas, melanoma, 
certain immunological disorders, and transplant rejections. 

30 Furthermore, the new vitamin D compounds of the invention may be used for wound healing and may be incorporated 
in cosmetic compositions, such as creams, lotions, ointments and the like, in order to preserve, condition and/or protect 
the skin and to improve various skin conditions, such as wrinkles, dry skin, skin slackness and insufficient sebum 
secretion. The new vitamin D compounds may also be used for diagnostic purposes. 

Suitable substituents of the above phenyl group are: (Cj-C^alkyl, (C 1 -C 4 )alkoxy, fluoro, trifluoromethyl and hy- 

35 droxy. 

Preferred is a vitamin D compound of the general formula 



40 



4S 



50 




(IV) 



55 

wherein: 

A and B have the meanings given above, and 
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R 3 " is a straight or branched (C 2 -C 6 )alkyl group, optionally substituted with hydroxy. (C r C 2 )alkoxy or (C 2 -C 3 ) 
alkylenedioxy, a cyclopropyl group or a phenyl group. 



Kisamerit of the present invention, that the desired C-24 stereoisomer can easily beobta,ned, as w,ll be explained 
hereinafter Thereto* the present invention also relates to a vitamin D compound of the above genera formula IV, 
wh e.n , the C-24 atom, i.e the carbon atom to which R," is attached, has either the R or the S conf.gura ton^ 

The Invention also relates to a method of preparing a vitamin D compound o. the above f ormula I as def.ned above, 
in that a hydrindane compound of the general formula 




wherein: 



L is a suitable leaving group, and ^i^ r ^,,io 
25 FV and R 4 are each individually hydroxy-protecting groups; is reacted w.th a reagent of the general formula 

R 3 -MgXorR 3 -U 



30 wherein 

R 3 has the meaning given hereinbefore, and 
X is a halogen atom, 

35 in the presence of a Cu(l) compound; 

after which the hydrindane intermediate obtained, having the general formula 



40 



45 




(VI) 



wherein Z has the meaning given above, ^ wortoH in . 

50 is oxidized, after deprotection of OR 4> to the corresponding hydrindane-4-one compound, and is then converted, in , 

manner known per se for related compounds, 
either (a) with a Wittig reagent of the general formula 



55 
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5 




(VII) 



10 

wherein: 

R 4 has the above meaning, and 

A and B have the meanings given hereinbefore, 

75 

or (b), after enolization, with an enyne compound of the general formula 



25 




(VIII) 



wherein R 4 has also the above meaning, followed by hydrogenation and isomerization, to produce a compound of the 
30 general formula I, wherein A and B form together a methylene group; 
followed by deprotection. 

Alternatively, the vitamin compound of the above formula I as defined above can be prepared with a method wherein 
a hydrindane compound of the general formula V as defined above is oxidized, after deprotection of OF^, to the cor- 
responding hydrindane-4-one compound, and is then converted, in a manner known per se for related compounds, 
35 either (a) with a Wittig reagent of the general formula VII as defined above to produce a compound of the general formula 




(XII) 



wherein: 

55 

L is a suitable leaving group; 

R,' and R 4 are each individually hydroxy protecting groups; and 
A and B are each individually hydrogen atoms or methyl groups, 
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or A and B form together a methylene group 

or (b) after enolization with an enyne compound of the general formula VI II as defined above, followed by hydrogenation 
and isomerization, to produce a compound of the general formula XII, wherein A and B form together a methylene group; 
followed by reaction with a reagent of the general formula 



R 3 -MgX or R 3 -Li 



wherein: 

R 3 has the meaning given hereinbefore, and 
X is a halogen atom, 

in the presence of a Cu(l) compound; 
followed by deprotection. 

Examples of suitable leaving groups L are: phosphate esters, sulphonates such as tosylate and mesylate, and N- 

arylcarbamates. m . t . ._. 

Hydroxy groups in the above intermediates or reactants may be protected by a reaction with a suitable etherification 
agenf for example, a methoxymethylating agent (such as methoxymethylchloride), a trialkylsilylimidazole, a tnalkyls- 
ilylhalide a trialkyl-silyltriflate (-trifluoromethanesulfonate), a diphenylalkylsilylhalide, or a diphenylalkylsilyltriflate, or 
a derivative thereof, the alkyl groups of which have 1 to 6 carbon atoms. Particularly suitable for this purpose are 
trimethylsilylchloride, terl.-butyldimethylsilylchloride, dimethyl-(1 ,1 ^-trimethylpropyO-silylchloride, tert.-butyldimethyl- 
silyl triflate or trimethylsilyl-imidazole, because these etherification agents readily react with the hydroxy group to be 
protected to form an ether function, which on the one hand is sufficiently stable under the conditions of the reaction or 
reactions in view, but on the other hand can easily be removed [deprotection] to recover the original hydroxy group, 
tert.-butyldimethylsilylchioride or triflate is to be preferred, because the tert.-butyldimethylsilyl group has been found 
to be excellently suitable as a protective group. 

The enolic hydroxy group is preferably derivatized by a reaction with N-phenyltriflimide to produce a triflate. 

The starting compounds of formula V can conveniently be prepared from readily available substances, e.g. as 
follows: 




CHO 




The second reaction step, i.e. the conversion of the hydroxy group in the intermediate allylfc hydroxy compound 
to a leaving group L can be performed with the aid of various compounds, viz.: 

- sulphonating compounds, such as tosylchlorde and mesylchloride; 

- phosphate-introducing compounds, such as CIP<^0-hydrocarbyl) 2 ; and 

- N-arylcarbamoyl-introducing compounds, such as phenylisocyanate. 

The term hydrocarbyl includes: (C r C 4 )alkyl, phenyl, phenyl(C r C 2 )a!kyl and cyclohexyl. 
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In this manner formula V compounds are prepared, wherein L is a hydrocarbyl sulphonate, a dihydrocarbyl phosphate 
or a N-arylcarbamate group, respectively. 

The hydrindane intermediate of the above general formula VI is new. Therefore the present invention also relates 
to this intermediate, as well as to a method of preparing this compound. 

A preferred hydrindane intermediate as defined above can be represented by the general formula 




(IX) 



0K U 

wherein: 

F^', R 3 and R 4 have the meanings given above. 

Substantially pure C-24 enantiomeric vitamin D compounds can be obtained by using substantially pure hydrindane 
stereoisomers as intermediates. The present invention therefore also relates to a hydrindane intermediate of the above 
general formula IX, wherein the C-atom, to which substituent R t ' is attached, has either the R or the S configuration. 
As will.be explained hereinafter, these isomers can be prepared stereospecifically in a convenient manner. 

The hydrindane compound of the general formula VI, defined above, can be prepared conveniently by reacting a 
hydrindane compound of the general formula 



L 




wherein L, R/ and R 4 have the meanings given above, 
with a reagent of the general formula 

R 3 -MgXor R 3 -U 

wherein R 3 has the meaning given above and X is a halogen atom, in the presence of a Cu(l) compound 
Examples of suitable reagents for the above reaction are: 

R 3 -MgBr, R 3 -Mgl, F^-MgCland R 3 -Li, wherein R 3 is defined above; examples of suitable cupro compounds are CuCN, 
CuCI and Cul. 

It has been found, that the above-mentioned hydrindane stereoisomers of the general formula IX, wherein the C- 
atom, to which substiuent R 3 is attached, has either the R or the S configuration, can be prepared selectively by using 
as the starting substance a hydrindane compound of the general formula V having a specific leaving group L 
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So a hydrindane intermediate of formula IX, wherein said C-atom has the configuration as shown in formula IXA below, 
be prepared selectively from a hydrindane compound of the general formula 



can 



10 




(X) 



75 



wherein: 



20 



and R 4 have the meanings above, and 
L' is a di(hydrocarbyl)phosphate leaving group. 

If however, a hydrindane intermediate of formula IX is desired, wherein said C-atom has the configuration as 
shown in formula IXB below, as the starting substance a hydrindane compound can excellently be used, wherein L is 
a N-arylcarbamate leaving group. 



25 



30 



35 




(IXA) 




(IXB) 



40 



45 



50 



55 



To improve the applicability of the new vitamin D compounds of the invention for the above-described pharmaco- 
therapeutic indications, the compounds are usually processed to pharmaceutical compositions, comprising an effective 
amount of said vitamin D compound as the active ingredient in addition to a pharmaceutical* acceptable earner and/ 
or at least one pharmaceutical* acceptable auxiliary substance. Such a composition may be delivered in a dosage 
unit form for oral, topical (dermal) or parenteral administration, comprising approx. 0.1 ug to approx. 0.1 mg active 
inqredient per dosage unit 

A composition (or diagnostic purposes may comprise, in addition to the vitamin D compound of the present invention, 
a compatible, non-toxic carrier and/or at least one auxiliary substance. 

A cosmetical composition may comprise, in addition to an effective amount (in the range of approx. 0.1 ug to approx. 
0.1 mg per dosage unit in a dosage unit form) of the vitamin D compound of the present invention, a cosmetically 
acceptable, non-toxic carrier and/or at least one auxiliary substance. 

Finally the invention relates to a composition when for use in a method for the treatment and prophylaxis of a 
number of disease states including autoiummune diseases (including diabetes mellitus). acne, alopecia, skin aging 
(including photo-aging), imbalance in the immune system, inflammatory diseases such as rheumatoid I arthritis and 
asthma as well as diseases related to abnormal cell differentiation and/or proliferation, in a warm-blooded Irving being, 
comprising administering to said being or treating said being with a pharmaceutical composition as defined above in 
a quantity effective tor the intended purpose. Examples of such diseases are psoriasis and other hyperproliferatrv 
skin diseases 

The present invention also relates to the use of th above pharmaceutical compositions for the treatment of solid, skin 
and blood cancers, in particular of blood cancers such as leukemia, of breast cancer, and of skin cancers such as 
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melanoma and squamous cell carcinoma. 

The above-defined cosmetical compositions, in particular selected from the group consisting of creams, lotions, oint- 
ments, liposomes and gels, can be used for the treatment and prevention of a number of skin disorders, such as 
inadequate skin firmness or texture, insufficient skin hydration, wrinkles and insufficient sebum secretion. 
5 The invention will now be described in greater detail with reference to the following specific Examples. 

The following abbreviations are used in the examples: 

THF = tetrahydrofuran 

TBS = tert. -butyl dimethyl silyl 
io MOM - methoxymethyl 

TBAF = tert.-butyl ammonium fluoride 

PPTS - pyridinium p-toluene sulphonate 

PDC = pyridinium dichromate 

AIBN - azodiisobutyronitrile 
15 DCM = dichloromethane 

Examples 

Example I 

20 

Preparation of hvdrindane compounds, intermediates for modified vitamin D 0 compounds. 
The reaction equations are presented in the Reaction Scheme A appended. 

2S (a). Preparation of compound 2. 

Compound 1 is prepared as described by Sardina et al. in J. Org. Chem. 1 986, 51 , 1 264. A mixture of compound 
1 (0.50 g, 3.90 mmol), n-Bu 3 SnH (1 .4 ml, 1 .51 g, 5.20 mmol) and AIBN (20 mg) is irradiated with a tungsten lamp 
of 300 W for 15 min. and then heated at 95°C for 6 h. The reaction mixture is allowed to reach room temperature 
and is then chromatographed (silica gel; eluent: 0-7% EtOAc/hexane), producing compound 2 in a yield of 1.36 g, 
30 83%, Rf=0.4 (10% EtOAc/hexane), liquid, b.p. 120°C/1 mm Hg. 

TH-NMR: 6.02 (2H, AB, J=19.5 Hz, HOCH), 4.63 (2H, s, OCH 2 0), 3.35 (3H, s, OCH 3 ), 1.47 (6H, m, Sn(CH 2 .) 3 ), 
1.30 (6H, s, 2CH 3 ), 1.29 (6H, m, Sn(CH 2 CH 2 _) 3 ), 0.91-0.85 (15H, m, (-CH 2 CH 3 ) 3 ). 

13 C-NMR: 153.26 (C=), 126.58 (C=), 91.97 (OChfeO), 77.76 (COMOM), 54.98 (OCH 3 ), 29.01 (SnCH 2 _) 3 ), 27.12 
(Sn(CH2CH 2 .) 3 ), 26.75 ((CH 3 ) 2 ), 13.55 ((-CH 3 ) 3 ), 9.42 ((-CH 2 CH 3 ) 3 ). 

35 

(b). Preparation of compound 6. 

Compound 5 is prepared from compound 4 as described by Mascarenas et al. in J. Org. Chem. 1986, 51, 
1 269. Compound 6 is prepared from compound 5 as described by Fernandez et al. in J. Org. Chem. 1 992, 57, 31 73. 

40 (c). Preparation of compound 7. 

A solution of n-BuLi in hexane (2.38 M, 3 ml, 7.11 mmol) is added dropwise to a solution of compound 2 (2.98 
g, 7.11 mmol, freshly distilled) in 19 ml Et20, cooled at -80°C. The mixture is stirred for 4 hours and then cooled 
to -85°C. During the reaction compound 3 is intermediately formed in situ. Thereupon a solution of compound 6 
(1.49 g, 4.59 mmol) in 36 ml Et 2 0, cooled at -85°C, is added in 15 minutes. After stirring for 2 h, a drop of MeOH 

4S is added. The reaction is allowed to reach room temperature, after which a saturated NaCI solution (50 ml) and 

HCI (10%, 2 ml) are added. Extraction with Et 2 0 (2x30 ml), drying, filtration and concentration yields a residue 
which is chromatographed over a silica gel column; eluent: 10% EtOAc/hexane. Products 7(1.58 mg, 76%, Rf=0.61 
(30% EtOAc/hexane); crystallizing upon cooling, m.p. 49°CJ and 7a [0.24 mg, 11%, Rf=0.57 (30% EtOAc/hexane)] 
are obtained. Compound 7 is identified by 1 H-NMR and 13 C-NMR. 

*> 1 H-NMR: 5.66 (1H, d, J=16.1 Hz, H-24), 5.58 (1H, dd, J=16.1 and 3.5 Hz, H-23), 4.62 (2H, s, OCH 2 0), 4.25 (1H, 

s, H-22), 3.98 (1H, s, H-8), 3.33 (3H, s, OCH 3 ), 1.31 (6H. s, CH 3 -26 and 27), 0.90 (3H, s, CH 3 -18), 0,86 (9H, s, 
SiC(CH 3 ) 3 ), 0.82 (3H, d, J=5.93 Hz, CH 3 -21), -0.01 (3H, s, SiCH 3 ), -0.03 (3H, s, SiCH 3 ). 

13 C-NMR: 135.00 (C=), 132.58 (C=), 91.75 (OCH 2 0), 75.B8 (C-25), 73.35, 69.41, 54.95 (OCH 3 ), 53.13, 52.98, 
41.95 (C-13), 40.81, 40.60 (CH^, 34.35 (CH 2 ), 27.32 and 27.24 (C-26 and C-27), 26.81 (CH 2 ), 25.74 (SiC(CH 3 ) 3 ), 
S5 22.93 (CH 2 ), 17.94 (SiC(CH 3 ) 3 ), 17.58 (CH 2 ), 13.57, 11.78, -4.89 (SiCH 3 ). 

(d). Preparation of compound 8. 

A solution of n-BuLi in hexane (2.38 M, 1 .26 ml, 3.0 mmol) is added to a solution of compound 7 (1 .24 g, 2.71 
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70 



30 



3$ 



40 



45 



^eZe^Z c^Je^ over a si.ica ge. column (e.uen,: 15-30% EtOAcyhexane), to produce com- 
13.32, 12.16, -5.04 (SiCH 3 ), -5.40 (SiCH 3 ). 



is Example II 

Preparation of compound 25 fro m compound 8. 

The reaction equations are presented in the Reaction Scheme B appended. 



SS. a S ™ peAm. " ■« W "OA nee. -U7 (eiCH,,, ** (MM* 

mwmT&MOW). M8 (A s. CH 3 -18). 0.84 (3H. t, J=6.92 Hz, e»«W rq - 
(CH 2 ), 20.61, 17.38 (CH 2 ). 14.05, 13.64. 

(C) ' ETS£ d 196 moTsiT mmo.) o. compound 13 in 6 ml DCM are added 0.58 g (1 .55 mmo.) PDC and 
eluent: EtOAc/hexane 1:20) gives the desired product 17 n a yield of 175.5 mg (90%). 

of n-BuU in THF (2.5 M, approx. 230 pi) until the reaction mixture colours red. Thereupon n-BuL. in THF (2.5 M. 
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254 uJ, 0.63 mmol) is added dropwise. After stirring for 5 min, a solution of 80.1 mg (0.21 mmol) of compound 17 
in 2 ml dry THF is added. The mixture is stirred for 0.5 h and allowed to reach room temperature. Purification by 
flash- chromatography yields 53.4 mg (34%) of the desired title compound 21. 

5 (e). Preparation of vitamin D compound 25. 

Compound 21 is dissolved in a 0.83 M solution of TBAF (2.3 ml, 1.88 mmol, 20 eq.) in THF. The mixture is 
stirred overnight at ambient temperature. The solvent is evaporated and the residue is taken up with E^O and 
washed with brine. The organic phase is dried over MgS0 4 and the solvent evaporated. The residue is quickly 
chromatographed over silica (Et 2 0) and the resulting product is dissolved in methanol (7 ml) and 1 . 15 g of Dowex R 
10 resin (acidic resin) AG 50W-X4 (washed with MeOH (4x10 ml)) is added. After stirring overnight, filtration and 

washing with EtOAc (3x20 ml), the reaction mixture is evaporated. The desired vitamin D compound 25 is obtained 
in a yield of 20 mg as a white solid. 

Example III 

is 

Preparation of compound 26 from compound 8. 

The reaction equations are presented in the Reaction Scheme B appended. Via a reaction sequence analogous 
to that described in Example II, Vitamin D compound 26 is prepared from compound 8, via the intermediate compounds 
20 10,14, 18 and 22. 

Compound 10 is identified by ^-NMR and 13 C-NMR: 
1 H-NMR: 5.25 (1H, dd, J=15.2 and 8.1 Hz, H-22 or H-23), 5.14 (1H, dd, J=15.2 and 7.9 Hz, H-23 or H-22), 4.73 (2H, 
s, OCH 2 0), 3.99 (1H, s, H-8), 3.37 (3H, s, OCH 3 ), 1.25 <3H, s, CH 3 -26 or 27), 1.24 (3H, s, CH 3 -26 or 27), 0.98 (3H, 
d, J=6.58 Hz, CH 3 -21), 0.92 (3H, s, CH 3 -18), 0.88 (9H, s, SiC(CH 3 ) 3 ), 0.92-{-0.04) (5H, 5m, c-Pr), 0.00 (3H, s, SiCH^, 
25 -0.01 (3H, s, SiCH 3 ). 

13 C-NMR: 138.95 (C=), 126.64 (C=), 90.93 (OCH 2 0), 78.86 (C-25), 69.94, 56.75, 56.48, 54.93, 53.19, 41.99 (C-13), 
40.68 (CH 2 ), 40.00, 34.44 (CH 2 ), 27.85 (CH 2 ), 25.76 (SiC(CH 3 ) 3 ), 24.88 (C-26 or C-27), 24.73 (C-26 or C-27), 23.14 
(CH 2 ), 20.69, 17.94 (SiCCH 3 ) 3 ), 17.64 (CH 2 ), 13.90, 11.14, 5.49 (CH 2 (c-Pr)), 2.41 (CH 2 (c-Pr)), -4.89 (SiCH 3 ), -5.26 
(SiCH 3 ). 

so Compound 14 is identified by 1 H-NMR and 13 C-NMR: 

1 H-NMR: 5.27 (1H, dd, J= 15.22 and 8.42 Hz, H-22 or H-23), 5.14 (1H, dd, J=15.22 and 8.18 Hz, H-23 or H-22), 4.72 
(2H, s, OCH 2 0), 4.06 (1H, s, H-8), 3.36 (3H t s, OCH 3 ), 1.24 (6H, s, CH 3 -26 and 27), 0.98 (3H, d, J=6.60 Hz, CH 3 -21), 
0.93 (3H, s, CH 3 -18), 0.92-(-0.06) (5H, 5m, c-Pr). 

13 C-NMR: 138.61 (C=), 126.79 (C=), 90.84 (OCH 2 0), 74.84 (C-25), 69.20, 56.68, 56.26, 54.92, 52.67, 41.65 (C-13), 
35 40.26 (CH 2 ), 39.87, 33.52 (CH 2 ), 27.58 (CH 2 ), 24.79 and 24.71 (C-26 and C-27), 22.50 (CH 2 ), 20.59, 17.34 (CHg), 

13.59, 11.09, 5.52 and 2.39 (CH 2 CH 2 (c-Pr)). 

Compound 26 is identified by tR-NMR and 13 C-NMR: 

1 H-NMR (5, CD 2 CI 2 ): 6.23 (1H, d, J=11.2 Hz), 6.00 (1H, d, J=11.2 Hz), 5.30-5.27 (2H, m), 5.26 (1H, s), 4.94 (1H, s), 

4.36 (1H, dd, J=4.4 and 6.5 Hz), 4.15 (1H, m), 2.82 (1H, d, J=12.5 Hz), 2.53 (1H, dd, J=2.66 and 13.3 Hz), 2.25 (1H, 
40 dd, J=6.5 and 13.3 Hz), 1.19 (3H, s). 1.16 (3H, s), 1.02 (3H, d, J=6.6 Hz). 0.73 (1H, m), 0.55 (3H, s), 0.53 (1H, m), 

0.36 (1H, m), 0.22 (1H, m), 0.02 (1H, m). 

1 3 C-NMR (5, CD 2 CI 2 ): 148.41, 143.12, 140.28. 133.90, 127.22, 124.83, 117.49, 111.74, 73.29, 71.04, 67.06, 58.89, 
56.72, 56.48, 46.11, 45.66, 43.28, 40.94, 40.72, 29.34, 28.24, 27.84, 27.41, 23.93, 22.63, 21.23, 12.33, 11.67, 6.11, 
2.54. 

45 

Example IV 

Preparation of compound 27a from compound 8. 

50 The reaction equations are presented in the Reaction Scheme B appended. Vitamin D compound 27a is prepared 

from compound 8, via the intermediate compounds 1 1 , 1 5, 1 9, 23 and 27, analogous to the reaction sequence described 
in Example II for the first 5 steps. During the fifth step (deprotection step) ring closure takes place between the depro- 
tected aldehyde group of the 24-substituent and the free 25-OH group, forming compound 27. Compound 27 can easily 
be converted to the corresponding alcohol 27a by ring-opening and reduction of the aldehyde group. 

55 Compound 11 is identified by 1 H-NMR and 13 C-NMR: 

1 H-NMR: 5.22 (1H, dd, J=15.2 and 8.5 Hz, H-22 or H-23), 5.04 (1H, dd, J=15.2 and 9.2 Hz, H-23 or H-22), 4.83 (1H, 
t, J=4.5 Hz, OCHRO), 4.72 (2H, AB, J=7.4 Hz, OCh^O), 3.96 (1H, s, H-8), 3.96-3.78 (4H, m, OCH 2 CH 2 0), 3.34 (3H, 
s, OCH 3 ), 1.16 (3H, s, CH 3 -26 or 27), 1.11 (3H, s, CH 3 -26 or 27), 0.96 (3H, d, J=6.57 Hz, CH r 21), 0.90 (3H, s, CH 3 - 
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S ^ S 33 S C-) ^i^iSf^JS ™ So). 78,0 (C-25). 69.45. 64.78 (OCH 2 CH 2 C). 
^OCH^ofie S ^53.25 S.10. 41.99 (C3). 40.62 (CH 2 ), 39.94. 34.39 (CHrf. 32J6 (CH ) 2MJ 

^t?^ 2303 ^ 22 - 94 ' 20 5e - 1793 (s - (cH3>3) ' 1? - - ( 2> - 

-4 91 (SiCH 3 ), -5.28 (SiCH 3 ). 

Compound 27 is identified by 1 H-NMR and 13 C-NMR: 
luwua ,, rn n V6 33MH d J=11 2 Hz), 5.99 <1H, d, J=11. 2 Hz , 5.30-5.26 (1H, m), 5.27 (1H, s), 5.12 (in, 00, 
iH-NMR (8. CDjCy. 6 33(1H, ft a 1^ ). I apd g 4 Hz) 4 35 (1H m) 

f,4 5 m mil I < Tb7S H 3 2 (1 12 H s ^ 1H d , £l2 4 Hz). 2.52 (1H. dd. J=13.4 and 3.5 Hz), 2.25 (1H. 
4 J 4 , ( ,0 T % JffthSl 1V/3H si 12 (1 25 H s) 1 08 (1.875 H. s). 0.99 (3H. d. J=6.6 Hz). 0.53 (3H, s). 
£ NMr7cD C, ) 48 45 43 0^142.^^77 138.19 134.02. 133.99. 129.05. 128.46. 124.76, 117^3 111.70. 
^08 98 4i 76 267 47 ^5 67.03. 56.70. 56.65. 55.59. 55,4. 49.12. 48.68. 46.13. 4S£ 4332. 40.77, 40.72. 
40 69 31 53 30.40, 29.74 29.70. 29.35. 28.05, 25.91, 23.92, 23.35. 22.58, 22.11, 20.99, 19.66, 12.34. 



Example V 

Preparation ot compound 28 from co mpound 8. 



The reaction equations are presented in the Reaction Scheme B appended V.a a reaction sequence analogous 
tothl^ 



12, 16, 20 and 24. 



' Compound 12 is identified by 1 H-NMR and 13 C-NMR: 4 68 (2H 

iH-NMR 5.23 (1H, dd, J=15.2 and 9.36 Hz. H-22 or H-23), 5,3 (1H, dd, J=15 2«J 8.3 Hz. H-22 or H 23). 468 (2H 

18 96 17.96 (SiC(CH 3 ) 3 ). 17.64 (CH 2 ), 13.88, -4.89 (SiCH 3 ), -5.25 (S.CH 3 ). 

12.27. 
Example VI 

Preparation of compound 30 from compound 17. 

The reaction equations are presented in the Reaction Scheme B appended. 

fn^ mi dry THfTs added. The mbcture is stirred for 0.5 h and allowed to reach room temp. Punf-cafon by chroma- 
tography yields 106.7 mg (69%) of the desired title compound 29. 

THF ^e mature is stirred overnight at ambient temperature. The solvent is evaporated and the rescue .staken 
™ wim Etp and washed with brine. The organic phase is dried over MgS0 4 and i the solvent «J"^ ^J. 
re'skiue is quickly chromatographed over silica (Et 2 0) and the res ^^*f^2£^ { %Z* 
and 1.75 g of Dowex" resin (acidic resin) AG 50W-X4 (washed wrth MeOH (4x12 ml)) .s adde* After st.rnng 
overnight fiftration and washing with EtOAc (3x20 ml), the reactton mtxture ,s ^^ h "^ 
Xnin D compound 30 is obtained in a yield of 30 mg as a white sol.d. The product .s .dentrf.ed H-NMR 



12 



EP 0 664 287 B1 



and 13 C-NMR. 

1 H-NMR (5, CDCI 3 ): 0.36 (3H, s, 18-CH 3 ), 0.87 (3H, t, CH 3 ), 1.05 (3H, d, 21-CH 3 ), 1.12 (3H, s, 26-CH 3 ), 1.17 (3H, 
s, 27-CH 3 ), 2.48 (1H. dd), 2.71 (1H. dd ( ), 2.80 (1H, bd), 4.00-4.16 (2H, m), 5.10 (1H, dd, 22-H), 5.37 (dd, 23-H), 
5.85 (1H, d, H-6), 6.31 (1H, d, H-7). 
5 13C-NMR: 12.32, 14.10, 21.20, 22.35, 22.55, 23.47, 26.80, 26.99, 28.07, 28.91, 29.1 9, 30.40, 37.20, 40.36, 40.67, 

42.21, 44.71, 45.70, 54.85, 56.19, 56.35, 67.22, 67.43, 72.14, 115.37, 123.80, 128.00, 131,26, 141.49, 142.87. 

Example VII 

w Preparation of compound 30 and 31 from compound 8. 

The reaction equations are presented in the Reaction Scheme C appended. 

A solution of phenylmagnesiumchloride in THF (2M, 15 ml, 30 mmol) is added to a solution of CuCN (2.69 g, 30 
mmol) and LiCI (2.54 g, 40 mmol) in 40 ml THF while stirring and cooling at *78°C. The reaction mixture is stirred for 

75 5 min and a solution of phosphate 8 (897 mg, 1.518 mmol, dried over P 2 O s ) in 15 ml THF is added. The reaction is 
stirred for 2 days under exclusion of light. To the reaction mixture is added a saturated solution of NH 4 cl (100 ml). After 
stirring for 1 0 min, the mixture is extracted at room temp with Et 2 0 (3x60 ml). The combined organic layers are dried, 
filtered and concentrated. The residue is separated by chromatograpy over silica gel (eluent: 0-1.5% EtOAc/hexane), 
yielding 173 mg of compound 30 [22%, Rf=0.52(5% EtOAc/hexane), liquid], and 591 mgof compound 31 [76%, Rf=0.46 

20 (5%EtOAc/hexane), m.p. 71-72°C). The compounds 30 and 31 are identified by 1 H-NMR and 13 C-NMR. 

Compound 30: 'H-NMR (6): 7.26-7.17 (5H, m, Ar), 5.83 (1H, dd, J=15.3and 8.8 Hz, H-23), 5.28 (1H, dd, J=15.3 
and 8.4 Hz, H-22), 4.69 (2H, AB, J=7.4 Hz, OCH 2 0), 3.96 (1H, s, H-8), 3.30 (3H, s, OCH 3 ), 3.20 (1H, d, J=8.8 Hz, H- 
24), 1.21 (3H, 9, CH 3 -26 or 27), 1.15 (3H, s, CH 3 -26 or 27), 1.00 (3H, d, J=6.59 Hz, CH 3 -21), 0.91 (3H, s, CH 3 -18), 
0.88 (9H, s, SiC(CH 3 ) 3 ), 0.00 (3H, s, SiCH 3 ), -0.02 (3H, s, SiCH 3 ). 

2S 13 C _ NMR (5 ): 142 .65 (C), 139.25 (C=), 129.70 (C=), 127.60 (C=), 127.19 (C=), 125.95 (O), 91.01 (OCHgO), 78.08 
(C-25), 69.44, 59.89, 56.66, 54.95, 53.04, 42.03 (C-13), 40.62 (CH 2 ), 39.77, 34.40 (CH 2 ), 27.58 (CH 2 ), 25.75 (SiC 
(CH 3 ) 3 ), 25.02, 24,98, 23.01 (CH 2 ), 20.26, 17.93 (SiC(CH 3 ) 3 ), 17.61 (Chy, 13.83, -4.90 (SiCH 3 ), -5.27 (SiCH 3 ). 

Compound 31: 1 H-NMR (5): 7.31-7.15 (5H, m, Ar), 5.92 (1H, dd, J=15.7 and 10.1 Hz, H-23), 5.60 (1H, d, J=15.7 
Hz, H-24), 4.67 (2H, s, OCH 2 0), 4.00 (1H, s, H-8), 3.51 (1H, d, J=10.1 Hz, H-22), 3.36 (3H, s, OCH 3 ), 1.39 (3H, s, 

30 CH 3 -26 or 27), 1.37 (3H, 9, CH 3 -26 or 27), 0,94 (3H, s, CH 3 -18), 0.89 (9H, s, SiC(CH 3 ) 3 ), 0,76 (3H, d, J=6.76 Hz, CH 3 - 
21), 0.01 (6H, s, Si(CH 3 ) 2 ). 

13 C-NMR (5): 145.22 (C), 138.09 (C=), 128.08 (C=), 127.92 (C=), 127.43 (C=), 125.64 <C=), 91.92 (OChfeO), 76.24 
(C-25), 69.44, 54.97, 53.10, 50.01, 48.54, 42.03, 40.71 (CH 2 ), 34.31 (CH 2 ), 27.91, 27.26 (CH 2 ), 27.22, 25.76 (SiC 
(CH 3 ) 3 ), 23.04 (CH 2 ), 17.96 (SiC(CH 3 ) 3 ), 17.55 (CH 2 ), 13.72, 13.29, -4.87 (SiCH 3 ), -5.25 (SiCH 3 ). 

35 

Example VIII 

Preparation of compound 36 from compound 30. 

40 The reaction equations are presented in the Reaction Scheme C appended. 

Via a reaction sequence analogous to that described in Example il, Vitamin D compound 36 is prepared from 
compound 30, via the intermediate compounds 33, 34 and 35. 

Compound 36 is identified by 1 H-NMR and 13 C-NMR: 
1 H-NMR (S, CD 2 CI 2 ): 7.29-7.18 (5H, m), 6.33 (1H, d, J=11.2 Hz), 5.98 (1H, d, J=11.2 Hz), 5.82 (1H, dd, J=15.2 and 
45 9.4 hz), 5.42 (1H, dd, J=15.2 and 8.5 Hz), 5.26 (1H, s), 4.92 (1H. dd, J=2.0 and 1.2 Hz), 4.34 (1H, m), 4.14 (1H, m), 
3.18 (1H, d, J=9.5 Hz), 1.13 (3H, s), 1.10 (3H, s), 1.06 (3H, d, J=6.6 Hz), 0.53 (3H, s). 

13 C-NMR (5, CD 2 CI 2 ): 148.41, 142.99, 142.44, 140.46, 133.96, 129.58, 128.32, 127.19, 126.62, 124.78, 117.52, 
111.784, 72.69, 71.00, 67.03, 60.72, 56.62, 46.17, 45.65, 43.29, 40.70, 40.66, 31.93, 29.33, 28.13, 27.99, 27.80, 23.91, 
23.00. 22.56, 20.86, 14.23, 12.29. 

$0 

Example IX 

Preparation of compound 43 from compound 31. 

55 The reaction equations are presented in the Reaction Scheme C appended. 

Via a reaction sequence analogous to that described in Example II, Vitamin D compound 43 is prepared from 
compound 31, via the intermediate compounds 37, 39 and 41. 
Compound 43 is identified by 1 H-NMR and 13 C-NMR: 
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^^Si«^^4«W^PH.««3-«l«hz)...2 8 ( S Kft1.27(«.).<ie0 W 

22.64, 13.69, 12.11. 
Example X 

Preparation of compound 44 from compound 8. 

The reaction equations are presented in the Reaction Scheme C appended. 

158%, RMUB (10% EtOAc/hexane). crystallizing upon cooling, m.p. 30°C], whereas 61 mg ol 

^ /t^^Lcfi^goHl tothat described in Example ... Vitamin D compound 44 . prepared from 
compound 32, via the intermediate compounds 38, 40 and 42. 

Compound 44 is identified by 'H-NMR and 13 C-NMR: i04 an d57Hz) 548 

12.08. 



Claims 

1 . A vitamin D compound of the general formula 
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HO 




OR 



wherein: 



R t is a hydrogen atom or a hydroxy protecting group; 
Z is a group of the general formula 




(II) or 




(III) 



wherein 



R 2 and R 3 are each individually straight or branched (C r C 6 )alkyl groups or (C 2 -C 6 )alkenyl groups, 
optionally substituted with one or more substituents selected from hydroxy, (C r C 4 )alkoxy, fluoro, (C 3 -C 6 ) 
cycloalkyl and (C 2 -C 3 )alkylenedioxy; or with unsubstituted or substituted phenyl; 
or (C 3 -C 6 )cycloalkyl groups, or unsubstituted or substituted phenyl groups; 

or wherein R, and R 3 together with the interconnecting oxadimethylene biradical form a 5-7 membered 

ring-closed (C r C 4 )alkyl substituted hemiacetal; 

with the proviso , that R 2 and R 3 are not methyl groups; 

A and B are each individually hydrogen atoms or methyl groups, or 
A and B form together a methylene group. 

A vitamin D compound as claimed in Claim 1, having the general formula 
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(IV) 



wherein: 

A and B have the meanings given in Claim 1, and 

R 3 ' is a straight or branched (C 2 -C 6 )alkyl group, optionally substituted with hydroxy, (C r C 2 )alkoxy or (C 2 -C 3 ) 
alkylenedioxy, a cyclopropyl group or a phenyl group. 

A vitamin D compound as claimed in Claim 2, having the general formula IV, shown in Claim 2, wherein the symbols 
have the meanings given in Claim 2, on the understanding that C-24, to which substituent R 3 ' »s attached, has 
either the R or the S configuration. 

A method of preparing a vitamin D compound as claimed in Claim 1 , characterized in that a hydrindane compound 
of the general formula 




wherein: 



L is a leaving group, and 

Fy and R 4 are each individually hydroxy-protecting groups; is reacted with a reagent of the general formula 



R 3 -MgX or 



R 3 -Li 



wherein: 



R 3 has the meaning given in Claim 1, and 
X is a halogen atom, 

in the presence of a Cu(l) compound; 

after which the hydrindane intermediate obtained, having the general formula 
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(VI) 



wherein Z has the meaning given in Claim 1, 

is oxidized, after deprotection of OF^, to the corresponding hydrindane-4-one compound, and is then converted, 
in a manner known per se for related compounds, 

either (a) with a Wittig reagent of the general formula 




(VII) 



wherein: 

R 4 has the above meaning, and 

A and B have the meanings given in Claim 1, 

or (b), after enollzation, with an enyne compound of the general formula 




(VIII) 



wherein R 4 has also the above meaning, followed by hydrogenatbn and isomerization, to produce a compound 
of the general formula I, wherein A and B form together a methylene group; 

followed by deprotection. 

A hydrindane intermediate which can be used in the method of Claim 4 and which has the general formula 
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5 



10 




(VI) 



wherein: 

Z has the meaning given in Claim 1, and 
is FV and R 4 have the meanings given in Claim 4. 

6. A hydrindane intermediate as claimed in claim 5, having the general formula 




(IX) 



wherein: 

35 R 3 ' has the meaning given in Claim 2, and 

FV and R 4 have the meanings given in Claim 4. 

7. A hydrindane intermediate as claimed in Claim 6, having the general formula IX, wherein the C-atom, to which 
substituent is attached, has either the R or the S configuration. 

40 

8. A method of preparing a hydrindane intermediate as claimed in Claim 5, characterized in that a compound of the 
general formula VI, shown in Claim 5, wherein the symbols have the meanings given in Claim 5, is prepared by 
reacting a hydrindane compound of the general formula 



so 




55 OR^ 
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wherein L, FT,' and R 4 have the meanings given in Claim 4; 
with a reagent of the genera! formula 

R 3 -MgX or R 3 -Li 

wherein R 3 has the meaning given in Claim 1 and X is a halogen atom, in the presence of a Cu(l) compound. 

9. A method as claimed in Claim 8, characterized in that a compound of the general formula IX is prepared, wherein 
the C-atom, to which substituent R 3 is attached, has the configuration of formula IXA 




0*1 

(IXA) 

by reacting a hydrindane compound of the general formula 




wherein: 

R/ and R 4 have the meanings given in Claim 4, and 
L' is a di(hydrocarbyl)phosphate leaving group; 

with a reagent of the general formula 

R 3 -MgX or R 3 -Li 

wherein R 3 has the meaning given in Claim 1 and X is a halogen atom, 
in the presence of a Cu(l) compound. 

10. A method as claimed in Claim 8, characterized in that a compound of the general formula IX is prepared, wherein 
the C-atom, to which substituent R 3 is attached, has the configuration of formula IXB 
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10 




(IXB) 



15 



20 



25 



by reacting a hydrindane compound of the general formula 

JL" 




(XI) 



30 



35 



wherein: 



40 



45 



50 



55 



FV and R 4 have the meanings given in Claim 4, and 
L M is a N-arylcarbamate leaving group; 



with a reagent of the general formula 



R 3 -MgX or 



R 3 -Li 



wherein R 3 has the meaning given in Claim 1 and X is a halogen atom, in the presence of a Cu(l) compound. 

1 1 . A pharmaceutical composition comprising, in addition to a pharmaceutical^ acceptable carrier andtor at least one 
pharmaceutical^ acceptable auxiliary substance, as the active ingredient at least one compound as defined in 
Claim 1 ,2 or 3 in an effective amount. 

12. A composition as claimed in claim 11 when for use in a method for treatment and/or prevention of a number of 
skin disorders or of a number of diseases, including bone disseases such as osteoporosis, renal osteodystrophy 
and osteomalacia, autoimmune diseases, acne, alopecia, skin aging, imbalance in the immune system . inflam- 
matory diseases such as rheumatoid arthritis and asthma, as well as diseases related to abnormal cell diflerenn- 
atton and/or proliferation, as well as solid, skin or blood cancers, in a warm-blooded living being, comprising ad- 
ministering to said being or treating said being with a composition as claimed in Claim 11 in a quantity effective 
for the intended purpose. 



Patentanspruche 

1. Vitamin D-Verbindung der allgemeinen Formel 
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HO**' 




OR 



(I), 



worm: 



ein Wasserstoffatom oder eine Hydroxy- Schutzgruppe bedeutet; 
Z eine Gruppe darstellt der allgemeinen Formel 





H 




(ii) 



oder 



H 

(III) 



r 



worin R 2 und R 3 jeweils einzeln bedeuten: gerade oder verzweigte (C^-CeJAIkyl-Gruppen oder (C 2 -C 6 ) 
Alkenyl-Gruppen, 

gegebenenfalls substituiert mit einem oder mehreren Substituenten, ausgewahlt aus Hydroxy, (CyC 4 ) 
Alkoxy, Fluor, (C 3 -C 6 )Cyc!oalkyl und (C 2 -C 3 )Alkylendioxy; oder mit unsubstituieriem oder substituiertem 
Phenyl; 

oder (C3-C6)Cycloalkyl-Gruppen, oder unsubstituierte oder substituierte Phenyl-Gruppen; 

oder worin R n und R 3 zusammen mit dem sie verbindenden Oxadimethylenbirest einen 5- bis 7-g!iedrigen, 

im Ring geschlossenen (C 1 -C 4 )Alkyl-substituier1en Hemiacetal bilden; 

mit der MaBgabe, daG Rg und R 3 keine Methyl-Gruppen sind; 

A und B jeweils einzeln Wass erst off atome oder Methyl-Gruppen bedeuten, oder A und B zusammen eine 
Methylen-Gruppe bilden. 

Vitamin D-Verbindung nach Anspruch 1 der allgemeinen Formel 
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(IV), 



worm: 



C^Lcy Oder (C 2 -C 3 )Alkylendioxy, einer Cyclopropyl-Gruppe oder e.ner Pheny.-Gruppe. 
gebunden ist, entweder R- oder S-Konfiguration aufweist. 

Verfahren zur Herstellung einer Vrtamin D-Verbindung nach Anspruch 1. dadurch gekennzeichnet, da8 eine 
Hydrindan-Verbindung der allgemeinen Formel 



(V), 



worm: 



L eine Abgangsgruppe bedeutet, und 

R,' und R 4 jeweils einzeln Hydroxy-Schutzgruppen darstellen; 

umgesetzt wird mit einem Reagenz der allgemeinen Formel 

R 3 -MgX oder R 3 -Li 



worin: 

R 3 die in Anspruch 1 angegebene Bedeutung hat, 

X ein Halogenatom darstellt, 

in Anwesenheit einer Cu(l)-Verbindung; 
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wonach die erhaltene Hydrindan-Zwischenverbindung der allgemeinen Formel 




(VI), 



worin Z die in Anspruch 1 angegebene Bedeutung hat; 

nach Entschutzen von OR 4 , zur entsprechenden Hydrindan-4-on-Verbindung oxidiert wird, und dann auf an 
sich fur verwandte Verbindungen bekannte Weise ubergefuhrt wird 

entweder (a) mil einem Wittig-Reagenz der allgemeinen Formel 




(VII), 



worin: 

R 4 die obige Bedeutung hat, und 

A und B die in Anspruch 1 angegebenen Bedeutungen haben; 
oder (b), nach Enolisierung, mit einer Enyn-Verbindung der allgemeinen Formel 




(VIII), 



worin R 4 auch die obige Bedeutung hat, gefolgt von Hydrierung und Isomerisierung, zur Herstellung einer 
Verbindung der allgemeinen Formel (I), worin A und B zusammen eine Methylen-Gruppe bilden; gefolgt von 
Entschutzen. 

Hydrindan-Zwischenverbindung, welche im Verfahren nach Anspruch 4 verwendet werden kann, und welche die 
allgemeine Formel aufweist: 
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(VI), 



worm: 



Z die in Anspruch 1 angegebene Bedeutung hat, und 

FV und R 4 die in Anspruch 4 angegebenen Bedeutungen haben. 

Hydrindan-Zwischenverbindung nach Anspruch 5 der allgemeinen Formel 




(IX), 



worm: 



R ' die in Anspruch 2 angegebene Bedeutung hat, und 

FV und R 4 die in Anspruch 4 angegebenen Bedeutungen haben. 

7 Hydrindan-Zwischenverbindung nach Anspruch 6 der atlgemeinen Forme. (.X), worin das C-Atom. an das der 
Substituen. R n ' gebunden ist, eritweder R- oder S-Konfiguratrcn aufwerst. 

8. Verfahren zur HersteHung efcer Hydrindan-Zwis^ 

"^^^ 
nen Formel 




(V), 



24 



EP0 664 287 B1 

worin L, und R 4 die in Anspruch 4 angegebenen Bedeutungen haben; mit einem Reagenz der allgemeinen 
Formel 

R 3 -MgX Oder R 3 -Li , 

worin R 3 die in Anspruch 1 angegebene Bedeutung hat, und X ein Halogenatom darstellt, in Anwesenheit einer 
Cu(i)-Verbindung. 

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, da& eine Verbindung der allgemeinen Formel (IX) hergeslellt 
wird, worin das C-Atom, an das der Substituent R 3 ' gebunden ist, die Konfiguration der Formel (IXA) 




(IXA) 



OX 



aufweist, durch das Umsetzen einer Hydrindan-Verbindung der allgemeinen Formel 




(X), 



0R k 



worin: 

R t " und R 4 die in Anspruch 4 angegebenen Bedeutungen haben, und 
L* eine Di-(hydrocarbyl)-phosphat-Abgangsgruppe darstellt; 

mit einem Reagenz der allgemeinen Formel 

R 3 -MgXoder R 3 -L», 

worin R 3 die in Anspruch 1 angegebene Bedeutung hat, und X ein Halogenatom darstellt, in Anwesenheit einer 
Cu(l)-Verbindung. 

1 0. Verfahren nach Anspruch 8, dadurch gekennzeichnet, da(3 eine Verbindung der allgemeinen Formel (IX) hergestellt 
wird, worin das C-Atom, an das der Substituent R 3 gebunden ist, die Konfiguration der Formel (IXB) 
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(IXB) 



aufweist, durch das Umsetzen einer Hydrindan-Verbindung der allgemeinen Formel 




(XI), 



worm: 

FV und R 4 die In Anspruch 4 angegebenen Bedeutungen haben, und 
L" eine N-Arylcarbamat-Abgangsgruppe darstellt; 

mit einem Reagenz der allgemeinen Formel 

R 3 -MgXoder R 3 -Li , 

worin R 3 die in Anspruch 1 angegebene Bedeutung hat, und X ein Ha.ogenatom darstellt. in Anwesenheit einer 
Cu(l)-Verbindung. 

11 Pharmazeutische Zusammensetzung, welche. zusatzlich zu einem pharmazeutisch annehmbaren Trager und/ 
.einer pharmazeutiscn annehmbaren HiHssubstanz. als aktiven Bestandte.1 zum.ndest e,ne w,e n 
Anspruch 1. 2 oder 3 definierte Verbindung in einer wirksamen Menge umfaBt. 

Sn^CeArthrtisund Asthma, sowie Krankheiten, die mit abnorrmlerZelWilferenz.emngund/^erProl.tera hon 
Tzu^enhanq steSn sowie teste Tumoren, Haut- oder Blutkrebs, bei einem warmblut.gen Lebewesen. um- 
255 einer Zusammensetzung nach Anspruch 11 In einer, Or den beabsichhgten Zweck 
wirksamen Menge an das Lebewesen oder Behandeln des Lebewesens damrt. 



Revendications 

1 . Compose de vitamine D de f ormule generate 
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Z 



HO »^^^>0ff 



dans laquelle : 



R, est un atome d'hydrogene ou un groupe protegeant un groupe hydroxy ; 
Z est un groupe de formule generate 




(II) ou 




(til) 



dans lesquelles R 2 et R 3 sont chacun individuellement des groupes alkyles en C n a C 6 ou groupes alc6- 
nyles en C 2 a C 6 iineaires ou ramifies, 

eventuellement substitues par un ou plusieurs substituants choisis parmi les radicaux hydroxy, alcoxy en 
C 1 a C 4 , fluoro, cycloalkyles en C 3 a C 6 et alkylenedioxy en C 2 a C 3 ; ou par un groupe phenyle non 
substitue ou substitu6 ; 

ou bien des groupes cycloalkyles en C 3 a C 6 , ou des groupes phenyle non substitues ou substitues ; 
ou dans lesquelles Rj et R 3> avec le biradical oxadimSthylene ^interconnexion, torment un hemiacetal 
substitue par un groupe alkyle en a C 4 a cycle a 5 a 7 chainons ferme ; 

a condition que R 2 et R 3 ne sont pas des groupes m&hyle ; 
A et B sont chacun individuellement des atomes d'hydrogene ou des groupes m§thy!e, ou bien A et B fomnent 
ensemble un groupe methylene. 

Compose de vitamine D selon la revendication 1, ayant la formule generate 



27 



EP 0 664 287 B1 




(IV) 



dans laquelle : 

auquel le substrtuant R 3 ' est attache, a la configuration soil R sort S. 



Precede de preparation d"un compose de vitamine 
hydrindane de lormule g6nerale 



D selon la revendication 1, caracterise en ce qu'un compose 




(V) 



dans laquelle : 

R^ 9 ^ *• groupes protegeant un groupe hydroxy ; 

est mis a reagir avec un reactif do formule generate 

R 3 -MgXou R 3 -Li 



dans lesquelles : 

R 3 a la signification presentee dans la revendication 1, et 
X est un atome d'halogene. 
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en presence d'un compose de Cu(l) ; 

apres quoi le produit intermediate hydrindane obtenu, ayant la formule generale 




(VI) 



dans laquelle Z a la signification presentee dans la revendication 1, 

est oxyde, apres deprotection de OR 4 , en le compose hydrindane-4-one correspondant, puis est converti, d'une 
maniere connue en elle-meme pour les composes apparentes, 

soit (a) avec un react if de Wittig de formule generale 




(VII) 



dans laquelle : 

R 4 a la signification ci-dessus, et 

A et B ont les significations presentees dans la revendication 1» 
soit (b), apres enolisation, avec un compose enyne de formule generale 



<VIII) 



dans laquelle R 4 a aussi la signification ckiessus, puis est hydrogene et isomerise, pour produire un compose 
de formule generale I, dans laquelle A et B forment ensemble un groupe methylene ; 

puis est deprotege. 



Produit intermediate hydrindane qui peut etre utilise dans le precede de la revendication 4 et qui a la formule 
generale 
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(VI) 



dans laquelle : 

Z a la signification presentee dans la revendication 1, et 

FV et R 4 ont les significations presentees dans la revendication 4. 

Produit intermediate hydrindane selon la revendication 5, ayant la formule generate 




(IX) 



dans laquelle : 

FV a la signification presentee dans la revendication 2, et 

FV et R 4 ont les significations presentees dans la revendication 4. 

7. Produit intermediate hydrindane selon la revendication 6. ayant la formule generale IX, dans laquelle I'atome de 
C auquet le substituant est attache a la configuration sort R soit S. 

8 Precede de preparation d'un produit intermediate hydrindane selon la revendication 5, ca*ct6ris6 en ce qu'un 
compose de formule generale VI, presentee dans la revendication 5, dans laquelle les symboles ont les signrf «* 




dans laquelle L, R^ et R 4 ont les significations presentees dans la revendication 4 ; 
avec un reactif de formule generale 
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R 3 -MgXouR 3 -Li 

dans lesquelies R 3 a la signification presentee dans ia revendication 1, et Xest un atome d'halogene, en presence 
d'un compose de Cu(l). 

9. Procede seton la revendication 8, caracterise en ce qu'on prepare un compose de formuie generale IX, dans 
laquelle I'atome de C auquel le substituant R 3 est attache a la configuration de la formuie IXA 



10 



75 



20 




( IXA) 
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en faisant reagir un compose hydrindane de formuie generale 
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(X) 



40 



dans laquelle : 



R, 1 et R 4 ont les significations presentees dans la revendication 4, et 
L* est un groupe partant phosphate de di(hydrocarbyle) ; 



45 



avec un reactif de formuie generate 



R 3 -MgX ou R 3 -Li 



50 dans lesquelies R 3 a la signification presentee dans la revendication 1 , et X est un atome d'halogene, en presence 

d'un compose de Cu(l). 

10. Procede selon la revendication 8, caracteris6 en ce qu'on prepare un compost de formuie generate IX, dans 
laquelle i'atome de C auquel le substituant R 3 ' est attache a la configuration de la formuie IXB 

55 
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(IXB) 



en 



taisant reagir un compose hydrindane de formule generale 




(XI) 



dans laquelie : 



et R 4 ont !es significations presentees dans la revendication 4, et 
L" est un groupe partant carbamate de N-aryle ; 



avec un reactifde formule generale 



R 3 -MgXou R 3 -Li 



danstesqueHesRaalasignificat^^^ 
cf un compose de Cu(l). 

tel que def.ni dans la revendication 1 , 2 ou 3. en une quantite efficace. 

- atinn11 tsrcou'eiie est utilisee dans unprocede pour letraitementet/bu la prevention 
1i Composittaselonlarwendc^ 

polyarthrrte rhumato.de et lasthme. sanq chez un gtre VNanX a sang chaud. comprenant 

efficace pour Tobjectif recherche. 
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35 
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K. 



